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7KHVW&DGGR&RQIHUHQFHZDVKHOGRQ0DUFK
LQWKH0F&DVWODLQ+DOO%DOOURRPRQWKHFDPSXVRI
8&$7KH&DGGR&RQIHUHQFHFRLQFLGHGZLWK$UNDQVDV
$UFKHRORJ\0RQWK)XQGLQJZDVSURYLGHGE\8&$
)RXQGDWLRQWKH'HSDUWPHQWRI6RFLRORJ\&ULPLQRORJ\
DQG$QWKURSRORJ\6&$DW8&$WKH&DGGR
&RQIHUHQFH2UJDQL]DWLRQWKH$UNDQVDV$UFKHRORJLFDO
6XUYH\DQGWKH$UNDQVDV$UFKHRORJLFDO6RFLHW\
 7KHFRQIHUHQFHEHJDQ)ULGD\0DUFKVWDW
DPZLWKVHYHUDOUHVHDUFKSUHVHQWDWLRQVWKURXJKRXWWKH
GD\7ZHOYHSUHVHQWDWLRQVDQGWKUHHUHVHDUFKSRVWHUV
ZHUHSUHVHQWHG$GGLWLRQDOO\VHYHUDOERRNSXEOLVKHUV
DQG&DGGRDUWLVWVGLVSOD\HGERRNVDQGDUWIRUVDOH
7KHUHZHUHSDLGUHJLVWUDQWVDWWHQGLQJWKHFRQIHUHQFH
0D[LPXPDWWHQGDQFHZDVGXULQJWKH6DWXUGD\DIWHUQRRQ
SXEOLFVHVVLRQZKLFKLVHVWLPDWHGDURXQGSHRSOH
 $VSHFLDO6DWXUGD\DIWHUQRRQ³&DGGR$UWDQG
+HULWDJH´VHVVLRQIHDWXUHG&DGGRFXOWXUHDUWDQGGDQFH
,QWKHVHVVLRQVL[FRQWHPSRUDU\&DGGRDUWLVWVGLVFXVVHG
WKHLUFHUDPLFEHDGZRUNDQGVWRQHZRUNDUW
$%675$&76IRUWKHVW&$''2&21)(5(1&(
'UH[OHU&DUO*$UNDQVDV$UFKHRORJLFDO6XUYH\
DQG)LRQD07D\ORU$UNDQVDV$UFKHRORJLFDO
6XUYH\
/RVWLQWKH/LWWOH5LYHU5HJLRQ3UHOLPLQDU\1RWHVRQ
/RFNHVEXUJ0RXQGV
1HVWOHGEHWZHHQWKH*UHDW%HQGDQG0LGGOH2XDFKLWD
UHJLRQVRIVRXWKZHVW$UNDQVDVWKH/LWWOH5LYHU5HJLRQ
KDVUHFHLYHGFRPSDUDWLYHO\OLWWOHDWWHQWLRQIURP
DUFKHRORJLVWV:LWKQRVXPPDU\RILWVDUFKHRORJLFDO
VLJQL¿FDQFHSXEOLVKHGLQWKHSDVWIRUW\HLJKW\HDUV
LWFRPHVDVQRVXUSULVHWKDWRXUXQGHUVWDQGLQJRIWKH
DUHDLVSDUWLDODWEHVW7KLVSDSHUVHHNVWRDGGUHVVWKDW
VKRUWIDOOE\SUHVHQWLQJVRPHEDFNJURXQGRQDVLWHWKDW
KDVEHHQODUJHO\RYHUORRNHGE\DUFKHRORJLVWVDQGZKLFK
VWDQGVWRVXEVWDQWLDOO\DOWHUKRZZHXQGHUVWDQGWKH
&DGGRSUHVHQFHLQWKH/LWWOH5LYHU5HJLRQ,WDOVRDGGVD
GLPHQVLRQWRWKHHDUO\KLVWRU\RI&DGGR$UFKDHRORJ\
(DUOHV$:D\QH7D\6KD&DGGR1DWLRQRI
2NODKRPD
&DGGRDQG6SLUR/LWKLFV&XOWXUDODQG&RQWHPSRUDU\$UW
7KLVSUHVHQWDWLRQZLOOEHJLQZLWKVRPHEDFNJURXQG
LQIRUPDWLRQGLVFXVVLQIRUPDWLRQRQP\PHWKRGVDQG
PDWHULDOVDQGH[SODLQP\RZQLQVSLUDWLRQVDQGP\
KRSHVIRU&DGGR\RXWKWRFRQWLQXHRXUDUW,ZLOOEH
GLVFXVVLQJVHYHUDOSLHFHVRIDUWWKDWDUHFXUUHQWO\LQ
WKH6WHSKHQ)$XVWLQ6WDWH8QLYHUVLW\&ROH$UW&HQWHU
H[KLELW³&DGGR&RQWHPSRUDU\3UHVHQWDQG5HOHYDQW´
LQ1DFRJGRFKHV7;,ZLOODOVREHGLVFXVVLQJVHYHUDO
RWKHUDUWZRUNVLQFOXGLQJERWKFXOWXUDOVWRQHDUWDQG
FRQWHPSRUDU\VWRQHMHZHOU\ZLWKHQJUDYHGWUDGLWLRQDO
DQFLHQW&DGGR6SLURGHVLJQV
(DUO\$QQ0$UNDQVDV$UFKHRORJLFDO6XUYH\
&DGGR3RWWHU\$ZD\IURP+RPH"$)LUVWORRNDW&DGGR
9HVVHOVLQWKH:KROH9HVVHO,QYHQWRU\IURP10$,
*LOFUHDVHDQGWKH8RI$0XVHXPDVVHPEOHGIRUWKH
&DUGHQ%RWWRPV3URMHFW
2QHWDVNIRUWKH&DUGHQ%RWWRPV5HVHDUFK3URMHFW
XQGHUWDNHQE\WKH$UFKHRORJLFDO6XUYH\DQG,QGLDQ
1DWLRQSDUWQHUVZDVWRSKRWRJUDSKDQGGRFXPHQW&DUGHQ
%RWWRPVUHJLRQSRWWHU\LQWKUHHPDLQUHSRVLWRULHV
WKH1DWLRQDO0XVHXPRIWKH$PHULFDQ,QGLDQWKH
*LOFUHDVH0XVHXPDQGWKH8QLYHUVLW\RI$UNDQVDV
0XVHXP*UDGXDWH6WXGHQW/HVOLH:DONHUXVHGVRPH
RIWKHLQIRUPDWLRQIRUKHUGLVVHUWDWLRQDQGWKHGDWDEDVH
ZLOOSOD\LQLQWHJUDOSDUWLQWKHIXOODQDO\VLVRIDUWLIDFWV
UHFRYHUHGGXULQJH[FDYDWLRQRIVHYHUDOKRXVHVDWWKH
5HSRUW
$EVWUDFWVIURPWKHVW&DGGR&RQIHUHQFHKHOGDW8QLYHUVLW\RI 
&HQWUDO$UNDQVDV
'XQFDQ30F.LQQRQ
8QLYHUVLW\RI&HQWUDO$UNDQVDV
ĆĉĉĔėĈčĊĔđĔČĞĔĚėēĆđȈͺͷ
&DUGHQ%RWWRPVVLWHEHWZHHQDQG,ZLOOXVH
WKHGDWDEDVHWRFRPSDUHWKHUDQJHDQGGLVWULEXWLRQRI
&DGGRYHVVHOVLQWKHZKROHYHVVHODVVHPEODJHDQGLQ
WKHGRPHVWLFIHDWXUHV7KLVLVDSUHOLPLQDU\ORRNDWWKH
DFWXDOW\SHVRI&DGGRYHVVHOVLQWKHKHULWDJHFROOHFWLRQ
5HQHH(ULFNVRQ&HQWHUIRU(QYLURQPHQWDO
0DQDJHPHQWRI0LOLWDU\/DQGV
$Q$UFKDHRORJLFDO6WXG\RIWKH(DUVSRROVRIWKH
$UNDQVDV5LYHU9DOOH\DQG6XUURXQGLQJ5HJLRQV
$UFKDHRORJLVWVDQGFROOHFWRUVKDYHUHFRYHUHGHDUVSRROV
IURPVLWHVWKURXJKRXWWKH$UNDQVDV5LYHU9DOOH\DQG
VXUURXQGLQJUHJLRQV7KHVHLWHPVYDU\LQIRUPPDWHULDO
W\SHDQGGHFRUDWLYHPRWLIV,QWKLVSDSHU,GLVFXVVKRZ
WKHGLIIHUHQFHVLQWKHGLVWULEXWLRQDQGYDULDELOLW\RI
HDUVSRRODWWULEXWHVFRUUHVSRQGWRWKHDUFKDHRORJLFDOO\
GH¿QHGQRUWKHUQDQGVRXWKHUQ&DGGRUHJLRQV,
LGHQWLI\ZKDWFKURQRORJLFDOYDULDWLRQLVSUHVHQWLQWKH
HDUVSRROVDQGLIFHUWDLQHDUVSRROW\SHVDUHGLDJQRVWLFRI
6SLURFXOWXUDOSKDVHV,DOVRH[DPLQHZKDWWKHGHJUHH
RIGLYHUVLW\DQGVWDQGDUGL]DWLRQRIHDUVSRROVZLWK
GHFRUDWLYHHOHPHQWVLQGLFDWHVDERXWWKHQDWXUHRIWKHVH
LWHPVRISHUVRQDODGRUQPHQW

(DUOHV&KDG1LVK&DGGR1DWLRQRI2NODKRPD
&RQWHPSRUDU\&DGGR$UW
&KDG³1LVK´(DUOHVYLVXDODUWLVWDQGJUDSKLFGHVLJQHU
ZDVERUQDQGUDLVHGLQ2NODKRPD&LW\DQGLVDPHPEHU
RIWKH&DGGR1DWLRQRI2NODKRPD&KDGHQMR\VFUHDWLQJ
DUWZRUNLQYDULRXVPHGLXPVVXFKDVGUDZLQJSDLQWLQJ
VFUHHQSULQWLQJDQGGLJLWDODUW$IWHUUHFHLYLQJKLV
%)$LQ*UDSKLF'HVLJQIURP$WODQWD&ROOHJHRI$UW
LQ*HRUJLD&KDGEHJDQKLVFDUHHULQDUWDQGGHVLJQDW
DZDUGZLQQLQJGHVLJQ¿UP&ULWW*UDKDP$VVRFLDWHV
:RUNLQJKLVZD\XSWR6HQLRU'HVLJQHU$UW'LUHFWRU
DQG:HE'HVLJQHU&KDGFUHDWHGDZLGHYDULHW\RI
SURMHFWVIRUQDWLRQZLGHFOLHQWHOHLQFOXGLQJ$pURSRVWDOH
$11,1&$QQ7D\ORUDQG/2)77KH&RFD&ROD
&RPSDQ\.RGDN3KLOLSVDQG:HQG\¶V,Q&KDG
IRXQGHG1LVKRORJ\KLVVLJQDWXUHDUWDQGGHVLJQEUDQG
ZLWKDPLVVLRQWRSHUSHWXDWH&DGGRDUWFXOWXUHDQG
WUDGLWLRQV%DVHGLQKLVKRPHWRZQRI2.&&KDGLV
FXUUHQWO\SDUWLFLSDWLQJDQGH[KLELWLQJKLVDUWZRUNDW
QXPHURXVDUWPDUNHWVIHVWLYDOVPXVHXPVDQGFXOWXUDO
HYHQWVLQ2NODKRPD1HZ0H[LFR7H[DV$UNDQVDVDQG
/RXLVLDQD
(DUOHV&KDVH.DKZLQKXW(DUOHV&DGGR1DWLRQRI
2NODKRPD
7UDGLWLRQDO&DGGR3RWWHU\
,FUHDWHP\WULEH¶VWUDGLWLRQDOSRWWHU\WRKHOSHGXFDWH
DQGFDUU\RQWKHFXOWXUHRIP\SHRSOH7KHRQFHJUDQG
DQGZLGHVSUHDGWUDGLWLRQRIP\SHRSOH¶V&DGGRSRWWHU\
KDVQRZEHHQUHGXFHGWRDVKDGRZRILWVIRUPHUVHOI
DQGDOPRVWHYHQGLVDSSHDUHGFRPSOHWHO\:LWKWKH
KHOSRIWKHRQO\OLYLQJ&DGGRSRWWHU\UHYLYDOLVW,JRW
VWDUWHGGRZQWKHSDWKRIP\DUWLVWLFH[SUHVVLRQRIRXU
WULEH¶VWUDGLWLRQDOSRWWHU\WRKHOSFXUUHQWDQGIXWXUH
JHQHUDWLRQVXQGHUVWDQGWKHEHDXW\DQGFUDIWVPDQVKLS
DQGXQLTXHQHVVRIRXUDQFLHQWSRWWHU\PHWKRGVDQG
FXOWXUH,ZLOOEHWDONLQJDERXWKRZ,JRWVWDUWHGFUHDWLQJ
&DGGRSRWWHU\DQGZKDWLQVSLUHGPH,ZLOOGLVFXVVKRZ
,FUHDWHP\ZRUNIURPKDQGGXJFOD\DQGSLW¿ULQJDQG
WKHFKDOOHQJHVRISUHVHQWLQJ&DGGRSRWWHU\WRWKH1DWLYH
$PHULFDQ$UWZRUOG
)RUG3DLJH8QLYHUVLW\RI2NODKRPD
1HZ$SSURDFKHVWR8QDQVZHUHG4XHVWLRQV1HRVKR
3KDVH$'3LORW6WXG\5HVXOWV
7KH1HRVKRFXOWXUH$'LQQRUWKHDVWHUQ
2NODKRPDLVZLGHO\GLVFXVVHGLQDUFKDHRORJLFDO
OLWHUDWXUHEHJLQQLQJZLWK%DHUUHLV¶
GH¿QLWLRQRILWDVDGLVWLQFWIRFXV+RZHYHULQWUDFLQJ
WKHLQWHOOHFWXDOKLVWRU\RIUHVHDUFKFRQFHUQLQJ1HRVKR
LWLVFOHDUWKDWUHVHDUFKHUVKDYHVWUXJJOHGLQLWVGH¿QLWLRQ
DQGLQFODULI\LQJLWVUHODWLRQVKLSWRSUHFHGLQJDQG
VXUURXQGLQJFXOWXUHV,QSDUWLFXODUDUFKDHRORJLVWV
KDYHEHHQSULPDULO\FRQFHUQHGZLWKTXHVWLRQVRI
RULJLQVZKHUH1HRVKRSHRSOHFDPHIURPDQGFXOWXUDO
DI¿OLDWLRQ5HVHDUFKHUVKDYHUHOLHGXSRQVLPLODULWLHV
LQPDWHULDOFXOWXUHWUDLWOLVWVWRDUJXHIRU1HRVKR
FRPSULVLQJDJURXSRIPLJUDWRU\3ODLQVDJULFXOWXUDOLVWV
RULQGLJHQRXVGHVFHQGDQWVRI&DGGRDQ0LVVLVVLSSLDQ
SHRSOHVLQWKH$UNDQVDV5LYHU9DOOH\6XFKPHWKRGV
KDYHSURYHQLQVXI¿FLHQWDQG1HRVKRUHODWHGUHVHDUFK
KDVEHHQVWXFNZLWKWKHVHXQDQVZHUHGTXHVWLRQV
8VLQJVRFLDOQHWZRUNDQDO\VHVRQFHUDPLFDWWULEXWH
GDWDGHULYHGIURP1HRVKRDQGQHDUE\)RUW&RIIHH$'
ͺ͸Ȉ͹Ͷǡ͸Ͷ͸Ͷ
VLWHVLQ2NODKRPDWKHUHVHDUFKSUHVHQWHG
ZLOOGHPRQVWUDWHQHZDSSURDFKHVWKDWVHUYHWRVLGHVWHS
WKRVHXQDQVZHUHGTXHVWLRQVDQGIRFXVLQVWHDGRQ
WKHUHODWLRQVKLSVEHWZHHQ1HRVKRSHRSOHVDQGWKHLU
QHLJKERUVGXULQJWKH/DWH3UH&RQWDFWSHULRG
+DOIPRRQ5DYHQ&DGGR1DWLRQRI2NODKRPD
5DYHQ+DOIPRRQ$UWZRUN
5DYHQ+DOIPRRQLVIURP1RUPDQ2NODKRPD6KH
DWWHQGHGWKH8QLYHUVLW\RI$UNDQVDVZKHUHVKHHDUQHG
DGRXEOH%DFKHORUV'HJUHHLQFHUDPLFVSDLQWLQJDQG
FXOWXUDODQWKURSRORJ\+HUZRUNKDVEHHQIHDWXUHG
LQPXOWLSOHH[KLELWLRQVWKURXJKRXWWKH86DVZHOODV
LQWHUQDWLRQDOO\,Q5DYHQFRPSOHWHGDORQJ
WHUPUHVLGHQF\DWWKH5HG/RGJH&OD\&HQWHULQ5HG
/RGJH0RQWDQD5DYHQLVFXUUHQWO\EDVHGLQ1RUPDQ
2NODKRPDZKHUHVKHLVZRUNLQJWRHVWDEOLVKKHURZQ
VWXGLRDQGFRQWLQXHVWRSURGXFHZRUNDWWKH8QLYHUVLW\
RI2NODKRPD6KHLVUHSUHVHQWHGE\*DOOHU\)5,7=LQ
6DQWD)H1HZ0H[LFR,QWKLVSUHVHQWDWLRQVKHZLOOEH
GLVFXVVLQJZKDWLQVSLUHVKHUDQGKRZVKHFUHDWHVKHU
ZRUNDQGWKHFKDOOHQJHVVKHIDFHVLQWKH¿HOGRI¿QHDUW
WRGD\
+DPPHUVWHGW6FRWW:2NODKRPD$UFKHRORJLFDO
6XUYH\
2QJRLQJ)LHOGZRUNDWWKH$QGUHZV6LWH6HTXR\DK
&RXQW\2NODKRPD
6LQFHWKHVSULQJRI2NODKRPD$QWKURSRORJLFDO
6RFLHW\YROXQWHHUVXQGHUP\VXSHUYLVLRQKDYH
SDUWLFLSDWHGLQH[FDYDWLRQVDWWKH$QGUHZV64
LQ6HTXR\DK&RXQW\2NODKRPD7KHRULJLQDOVXUIDFH
FROOHFWLRQVFRQGXFWHGDWWKHVLWHE\6RFLHW\PHPEHU
0HO3KLOOLSVDVSDUWRIKLV/LWWOH6NLQ%D\RXVXUYH\
VXJJHVWHGWKDWLWGDWHGWRWKH$UFKDLF6XEVHTXHQWO\
ZHFRQGXFWHGJHRSK\VLFDOVXUYH\DQG¿YHGD\VRI
H[FDYDWLRQVWKHUHVXOWVRIZKLFKLQGLFDWHWKDWWKH
VLWHPD\DOVRKDYHD6SLURDQFRPSRQHQW,GLVFXVV
SUHOLPLQDU\GDWDSURGXFHGE\RXUUHPRWHVHQVLQJDQG
OLPLWHGH[FDYDWLRQVDQGRXWOLQHRXUSODQVIRUIXWXUH
ZRUNLQ0D\
+DZNLQV<RQDYHD&DGGR1DWLRQRI2NODKRPD
%HDG:RUNDQG&DGGR+RZLWFDPHWREH
7KRXJKVKHKDVDGHJUHHLQ)LQH$UWVDQGDQDGYHUWLVLQJ
SULQWLQJEDFNJURXQGDVDJUDSKLFGHVLJQHUDQGSULQW
EX\HU<RQDYHDVWDUWHGEHDGLQJFXOWXUDOLWHPVDQG
VHZLQJIRUKHUVHOIDQGIDPLO\:KHQDVNHGWRSDUWLFLSDWH
LQKHU¿UVWDUWPDUNHWVKHHQWHUHGKHURZQSDLURI
'HODZDUHPRFFDVLQVLQWKH%HDGZRUNFDWHJRU\DW5HG
(DUWK6KHKDVVLQFHFRQWLQXHGWRFRPSHWHLQRWKHU
MXULHG1DWLYH$PHULFDQDUWPDUNHWFRPSHWLWLRQVZLWK
PRFFDVLQVEHDGHGFXOWXUDOLWHPVDQGORRPHGEHDGHG
EHOWVLQWKH%HDGZRUNRU&XOWXUDOFDWHJRULHV
+D]HVOLS/LQGVH\8QLYHUVLW\RI&HQWUDO$UNDQVDV
5REHUW0DXOGLQ8QLYHUVLW\RI&HQWUDO$UNDQVDV
DQG'XQFDQ30F.LQQRQ8QLYHUVLW\RI&HQWUDO
$UNDQVDV
&ODVVL¿FDWLRQRI&DGGR3RWWHU\6KHUGVXVLQJ6(0('6
7KHSXUSRVHRIWKLVSURMHFWLVWRFODVVLI\WHPSHUIURP
GLIIHUHQWW\SHVRI&DGGRSRWWHU\VKHUGVDQGGHWHUPLQH
VXEFDWHJRULHVWKDWH[LVWLIDQ\7KLVSURMHFWDOVR
DQDO\]HGUHGSLJPHQWIURPWKHVXUIDFHRI&DGGRSRWWHU\
VKHUGVWRGHWHUPLQHWKHFRPSRVLWLRQ7KHSRWWHU\VKHUGV
DUHIURPWKH%RZPDQVLWHFD$'ORFDWHG
RQWKH5HG5LYHULQVRXWKZHVWHUQ$UNDQVDVDQGZHUH
LQLWLDOO\FODVVL¿HGEDVHGRQSK\VLFDODSSHDUDQFHXVLQJ
DOLJKWPLFURVFRSH7KHVKHUGVZHUHLQLWLDOO\GLYLGHG
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